As previously shown in this laboratory, specific Lyt 123 T cells are crucially involved in both protection and delayedtype hypersensitivity to the facultative intracellular bacterium Listeria monocytogenes and its antigens (9) . This result was obtained when Lyt 123 T cells were injected systemically into cell recipients subsequently charged with L. monocytogenes infection or injected with soluble antigen, respectively.
On the other hand, in vitro experiments (7, 8) have yielded evidence that Listeria-specific T-cell functions, such as antigen-dependent interleukin release and specific T-cell proliferation, are functions of Lyt 1 T cells. Moreover, when cloned Listeria-specific T cells of the Lyt 1 phenotype were employed in adoptive transfer experiments, relatively high cell numbers were needed to successfully transfer protection as compared with heterogeneous peritoneal exudate T-lymphocyte-enriched cells (PETLEs) (6) .
The discrepancies between the obligatory role of Lyt 123 cells in vivo and the in vitro performance of Lyt 1 T cells have prompted us to further analyze the relationship of these two cell phenotypes in protection against infection with facultative intracellular bacteria. Although Lyt 123 cells, when injected systemically, were confirmed to be crucial for protection, it was possible to achieve local transfer of protection using specific Lyt 1 T cells. It is concluded that a developmental relationship exists between the Lyt 123 and Lyt 1 T-cell subsets and that different homing patterns of the two subpopulations appear to account for the observed differences between the in vivo and in vitro data.
MATERIALS AND METHODS Mice. C57BL/6 mice, 4 to 8 weeks old, were obtained from Bomholtgard, Ry incubated for another 60 min at 37?C, washed, counted, and adjusted to volumes corresponding to cells treated with complement alone. Specificity and effectivity of the antiserum plus complement treatment were assayed in the allogeneic mixed lymphocyte reaction and cell-mediated cytotoxicity reaction as previously described (1). The terms Lyt 1 and Lyt 2 were used for anti-Lyt 2.2 plus complement-or antiLyt 1.2 plus complement-treated T cells, respectively (11) . RESULTS Listeria-specific T cells of the Lyt 1 phenotype responsible for local transfer of protection and cells of the Lyt 123 phenotype responsible for systemic transfer of protection. When 3 x 106 Listeria-specific T cells selected for Lyt phenotype by treatment with anti-Lyt 1.2 or anti-Lyt 2.2 antisera plus complement were injected i.v. and recipients were charged with systemic infection, neither cell population was able to mediate adoptive protection, thus confirming earlier published results (9) (Fig. 1) .
On the other hand, when T cells treated with anti-Lyt 2.2 antiserum plus complement were injected locally, marked protection resulted in infected footpads (Fig. 2) , whereas T cells treated with anti-Lyt 1.2 antiserum plus complement failed to provide local protection (Fig. 2) . In contradiction to The requirement for different T-cell sets in local and systemic transfer of protection could be due to the route immune T cells have to take after transfer. To exclude the alternative possibility that different cellular requirements at different anatomical sites of bacterial implantation (spleen or footpad) account for the observed differences, the Lyt phenotype of specific T cells which, after systemic transfer, protected against a local infection in the footpad was determined ( Fig. 3) (Fig. 4) (10, 16) . Later, with the discovery of Lyt differentiation antigens and the association of T-cell Lyt phenotypes with differeni functions (3), the Lyt phenotype of T cells essential in protection against facultative intracellular bacteria could be established. Thus, Lyt 123 T cells were found to be crucially involved in protection and delayed-type hypersensitivity to L. monocytogenes (9) . This was confirmed by other authors using the brucellosis model (17) . Also, in antivirus immunity, as exemplified by lymphocytic choriomeningitis virus infection of mice, Lyt 123 T cells are essential (19) . In all models cited, the Lyt 123 T cells used in cell transfer experiments had been injected systemically.
However, when effector functions were studied in vitro, Lyt 1 T cells in the listeriosis model caused T-cell proliferation and proved to be active in interleukin (7, 8) as well as migration inhibitory factor and macrophage activation factor production (Sperling et al., submitted for publication).
Likewise, in the lymphocytic choriomeningitis virus infection model, the more mature Lyt 23 T cells were cytolytically active in vitro, yet, upon systemic transfer, they failed to eliminate virus from infected tissues (19) . Moreover, when cloned T cells of the Lyt 1 or Lyt 23 phenotype, respectively, were injected systemically, comparatively high numbers, approaching those required when native unfractionated T cells were used, were needed for adoptive protection (6, 12) . In view of these discrepancies between the requirement for specific Lyt 123 (Fig. 1 and 3) . The propensity of specific Lyt 123 T cells to enter exudates seems therefore to account for the differences. Thus (16) . A change in the Lyt phenotype of PETLEs was paralleled by an increased protective capacity in the local transfer system, whereas late exudate T cells were poor performers in systemic protection. This is in keeping with the notion that the Lyt 1 T cell is the actual effector cell of antibacterial protection, as outlined by the results of in vitro experiments (7, 8; Sperling et al., submitted).
Effector cells in cell-mediated immunity to facultative intracellular bacteria and specific cytotoxicity against tumor., virus-infected, or histoincompatible cells originate from Lyt 123 T cells (2, 20) . Lyt 123 T cells have been considered by many as precursors in the sense that they had yet to acquire a functional state. Our data suggest that the propensity of Lyt 123 T celis to enter inflammatory exudates is an important independent function toward immune reactions in vivo.
This notion becomes apparent in the relatively limited capacity of cloned Lyt 1 or Lyt 23 T cells to exert their functions upon systemic transfer in vivo (6, 12) . Substantiating this, L. tnono(votogenes-specific T-cell clones, upon local transfer, provide protection at distinctly lower cell numbers than heterogeneous T-cell populations (5 
